Directed assembly of DNA molecules via simultaneous ligation and digestion.
DNA ligation is a routine laboratory practice, yet the yield of the desired product is often very low due to competing off-pathway reactions. The sensitivity of subsequent manipulations (e.g., selection via bacterial transformation) often obviates the need for a high yield of correctly ligated products. However the ability to perform high-yield, preparative-scale DNA ligations would benefit a number of downstream applications ranging from standard molecular cloning to biophysics and DNA computing. We describe here a ligation technique that specifically converts off-pathway ligation products back into substrate. We term this second-chance strategy enzymatic ligation assisted by nucleases (ELAN) and demonstrate the ordered assembly of four DNA fragments via simultaneous ligation and digestion in the presence of eight restriction enzymes. Use of ELAN increased the yield of the desired product by more than 30-fold.